Thirteen basalt samples have been investigated, eleven of which were oriented with respect to vertical. The natural remanent magnetization, low field susceptibility, a.c. and d.c. field stability, saturation remanence, saturation magnetization, and Curie temperature have been measured. These measurements have been complemented by ore microscopic analysis. The remanence directions of the samples closely group around the magnetic dipole field direction to be expected at the latitude of Hole 373A. In all samples apart from one, cation-deficient titanomagnetite is the main carrier of magnetization. It is concluded that the samples have undergone low temperature oxidation in a submarine environment.
INTRODUCTION
Thirteen basalt samples from Hole 373A have been analyzed for paleomagnetic and rock magnetic properties. The measurements have been complemented by ore microscopic observation. Eleven of the rocks were oriented with respect to vertical, two were non-oriented; only the inclination of magnetization direction can be given in absolute values.
MAGNETIC MEASUREMENTS

Methods
Remanent magnetization of the rocks was measured with a Digico spinner magnetometer. Stepwise alternating field demagnetization in 25, 50, 75, 100, 150, 200, 300, 400, 500 , and 1000 Oe was carried out in order to determine the "stable direction" of magnetization.
The natural remanent magnetization (NRM) of basalts normally is of a composite nature; it consists of the original thermoremanent magnetization acquired during cooling in the earth magnetic field after eruption, and also of other magnetization components acquired subsequently, like viscous magnetization and chemical magnetization. The stepwise alternating field demagnetization is suitable for removing these secondary, normally less stable components of magnetization; the more stable original thermoremanent magnetization can thus be determined.
The volume susceptibility was measured with a Bison magnetic susceptibility bridge. Isothermal saturation remanent magnetization (J sr ) was produced in a 10 4 Oe field. The bulk coercivity (H c ) and the coercivity of remanence (H cr ) were determined by a progressive reduction of this remanence with d.c. magnetic fields applied in opposite direction. Curie temperature of the rocks has been determined by measuring the temperature dependence of strong field magnetization (measured in 1800 Oe) with a magnetic balance.
Results
The results of the magnetic measurements are summarized in Table 1 . Some of the samples that were sufficiently large have been subdivided into subspecimens (1-cm cubes) to test the within-sample scatter of the results. For comparison, data for other ocean-floor basalts have been included in Table 1 . (It should be noted that the data of Lowrie (1974) were obtained from dredged samples and from very shallow DSDP drillholes only). Figure 1 is a downhole plot of NRM-intensity, stable inclination, Q-factor and Curie temperature. In this figure the theoretical axial dipole field value for the inclination of the earth's magnetic field at the latitude of Hole 373A (56°) has been included for comparison as has the mean initial Curie temperature of unaltered Leg 37 basalts (Bleil and Petersen, in press) . Figure 2 gives the thermomagnetic curves used in the determination of Curie temperatures.
ORE MICROSCOPIC INVESTIGATION
Method
Polished sections of all samples have been examined under the ore microscope using a Leitz Ortholux Pol microscope. To aid in the identification of the magnetic minerals magnetic colloids have also been used.
Results
With the exception of Sample 7-4, 132-135 cm, which is aphyric, all samples are slightly altered phyric 881 basalt containing feldspar phenocrysts and broken plagioclase laths. Large variations in the pyroxene and, particularly, olivine content exist. The most abundant ore phase in the rocks is skeletal titanium-rich titanomagnetite showing varying degree of maghemitization. Sample 7-1, 108-110 cm, is the only specimen where the grains of titanomagnetite consist of intergrowths of lamellae of secondary ilmenite with titanium-poor titanomagnetite, which indicate that high temperature deuteric oxidation has taken place ( Figure 3[B] ). In all the other samples many titanomagnetite grains contain patterns of curved and branching cracks (Figure 3[A] ), similar to those described by Ade-Hall et al. (1976a) . These cracks are probably due to low-temperature oxidation (maghemitization) and associated volume change. The cracks are often subsequently filled with sulfide.
A large number of discrete grains of primary ilmenite, sometimes mantled by titanomagnetite, is present in all samples. The sulfides, also present in all samples, though to a much smaller amount than the Fe-Ti oxides, predominantly consist of grains of pyrrhotite and chalcopyrite (the latter intergrown with bornite) and to a minor degree of intergrowths of pyrite and marcasite. In general the petrography of the opaque minerals strongly resembles that of the Leg 34 ocean floor basalts of the Nazca Plate as described by AdeHall et al. (1976a) . Tables 2 and 3 (Bleil and Petersen, 1976) prior to any subsequent alteration of the magnetic mineral phase is also indicated.
DISCUSSION AND SUMMARY
Titanomagnetite is the dominant opaque phase in all investigated samples, with ilmenite less and sulfides much less abundant. The skeletal shape of the titanomagnetites (Figure 3[A] ) is indication of rapid cooling of the basaltmagma. The carrier of the remanent magnetization are the grains of titanomagnetite. There may also be a negligible contribution from the sulfides (pyrrhotite). With one exception all samples show features of maghemitization of the titanomagnetites which is due to low temperature oxidation (below 250°C) and typical of deep ocean weathering (halmyrolysis) as it has been observed in ocean-floor basalts from, for example, Leg 34 (Ade-Hall et al., 1976a) and Leg 37 (Bleil and Petersen, in press ). The frequent occurrence of irregular patterns of cracks in the titanomagnetite grains is probably an indication of volume change associated with low temperature oxidation.
The exception is sample 7-1, 108-110 cm, where the titanomagnetite grains consist of intergrowths of secondary ilmenite lamellae with titanium-poor titanomagnetite indicating deuteric high temperature oxidation. The high Curie temperature of 510°C of the sample is in good agreement with the ore microscopic observation of high-temperature oxidation. In constrast to subaerial basalts, high-temperature oxidation of titanomagnetites seems to be rare in ocean-floor basalts and may occur only in the center of massive flows (Watkins and Haggerty, 1967; Grommé et al., 1969) .
All other samples, showing the features of lowtemperature oxidation, have lower Curie temperatures with a mean of 274°C. This value is distinctly higher than the average Curie temperature of unaltered basalts with stoichiometric titanomagnetites. The mean "unaltered" Curie temperature of the Leg 34 basalts, for example, is 140°C (Ade-Hall et al., 1976) ; of the Leg 37 basalts it is 119°C (Bleil and Petersen, in press ). Another value of mean "unaltered" Curie temperature obtained from 269 analyses of a great variety of continental basalts is 168°C (Petersen, 1976) . The difference between these low Curie temperatures and the elevated mean Curie temperature of 274°C of the samples investigated here can most reasonably be explained by the microscopically observed maghemitization of the titanomagnetites, as the Curie temperature of titanomagnetite increases with the degree of maghemitization (Readman and O'Reilly, 1972) . In other words the elevated Curie temperatures support the microscopic observation of maghemitization of the titanomagnetites.
The remanence directions of the samples group closely around the magnetic dipole field direction to be expected at the latitude of Site 373A. The exception is sample 3-3, 40-45 cm, which has a very shallow inclination and is from a different lithological unit than the deeper samples. Sample 7-1, 108-110 cm, being unusual because of the high temperature oxidation features, falls well into this group (see Figure 1 ) which very likely means that it also had been formed under the same conditions as the other samples, namely the submarine environment. Similar to Section 3-3.
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